Modulation of tissue angiotensinogen gene expression by glucocorticoids, estrogens, and androgens in SHR and WKY rats.
Local or tissue renin angiotensin systems are thought to participate in cardiovascular regulation. However, little information is available on the mechanisms by which renin and angiotensinogen synthesis and secretion are regulated in these tissues. In view of the importance of steroid hormones in the regulation of hepatic angiotensinogen, we have examined the effects of dexamethasone, ethinyl estradiol, or dihydrotestosterone on angiotensinogen gene expression in peripheral or cerebral tissues of Wistar Kyoto (WKY) or spontaneously hypertensive rats (SHR). Following a single injection of dexamethasone (7 mg/kg) the concentrations of angiotensinogen mRNA increased in nearly all organs examined. The differences to controls were higher in SHR than in WKY. Dexamethasone in low doses (10 micrograms/kg/day) given for 10 days did not alter angiotensinogen mRNA or blood pressure in control animals, but increased both parameters in the hypertensive strain. The response to a single dose of ethinyl estradiol (3 mg/kg) was not as uniform as that to dexamethasone, and a tendency for a higher sensitivity was found in SHR. High stimulation rates were found in liver and kidneys of both strains. A single dose of dihydrotestosterone (10 mg/kg) did not significantly affect angiotensinogen mRNA in any organ. Only when a high dose of 50 mg/kg was given daily for 20 days, was angiotensinogen mRNA increased in some tissues. These data indicate that glucocorticoids and estrogens participate in the regulation of angiotensinogen gene expression in several extrahepatic tissues. The higher sensitivity to glucocorticoids in SHR may be relevant for the development of hypertension in this strain.